FIG. 4.6 - The path of light
reflected from the mirror
through the substage con-
denser. (Courtesy Bausch
and Lomb.)

72        Veterinary Bacteriology and Virology
either side may be used, but the plane side gives a more even light.
The plane mirror is always used with  the  substage   condenser
(Fig. 4.6).
The substage condenser, frequently called the Abbe condenser,
is used to concentrate light rays on the object. It is a system of lens
so arranged that the light is refracted, and
the rays converge a short distance above
the top lens (Fig. 4.6). The intensity of
light is governed by lowering or elevating
the condenser. For oil immersion magni-
fication the condenser is raised near the
level of the stage in order to assure a
maximum amount of light.
The substage iris diaphragm is also
used to adjust illumination. It should not
be used to control the density of illumi-
nation but to bring out details in the
object which is being studied.
Dark-Field Ulumination. Some types
of microorganisms, such as the spirochetes, are not stained by the
usual methods but are made visible by the dark-field method. De-
tails of the structure of some of the large bacteria, as well as yeasts
and molds, are demonstrated by this technic. Various methods are
available to demonstrate dark-field illumination. All of them de-
pend on the blocking of the central rays of light but allowing the
passage of a ring of rays around the outer edge of the condenser.
These light rays do not enter the microscope unless they are re-
flected from the object which appears brightly illuminated against
a dark background. The three common condensers which are used
for this method of illumination are illustrated in Figure 4.7. The
dark ground stop is a metal disc which is inserted into the slot in
the lower part of the Abbe condenser. It is used satisfactorily to
demonstrate the principle of dark-field illumination with the lower
powers of magnification. In the paraboloid condenser the central
light rays are blocked out by means of an enamel disc on the lens of
the condenser. There is no disc in the cardioid condenser since the
rays are reflected as they enter the object from the side.
In dark-field illumination, water or immersion oil is placed be-
tween the condenser and the object slide. When the higher power
of magnification is used, a funnel stop, or a special objective, must
be inserted in the oil immersion objective to prevent direct rays
from entering the margin of the lens.
Measuring Microorganisms. In order to measure microscopic
objects a micrometer scale is used in the eyepiece of the micro-
scope. Since the object to be measured is magnified, the magnifica-